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Dear Chairman Hundt,

This letter relates to FCC 96-207 MM Docket No. 87-268 in the matter of Advanced Television
Systems and Their Impact Upon the Existing Television Broadcast Service. My name is Jae
Lim and I am a professor in the Department of Electrical Engineering and Computer Science at
the Massachusetts Institute of Technology. 1 am also the director of MIT's Advanced Television
Research Program and I have represented MIT in its participation in the Grand Alliance. The
opinions expressed in this letter are, however, my personal opinions only.

The ATSC DTV Standard is the result of many years of hard work by a number of organizations
and individuals. It is based on well-established engineering principles and is an excellent choice for
the United States terrestrial broadcast standard. I urge the FCC to adopt the ATSC DTV Standard
without delay with such further improvements as those recommended in this letter.

One significant improvement is the elimination of interlaced scanning and non-square-pixel for­
mats in the SDTV The importance of all-progressive and square-pixel formats has been studied
and documented extensively. It suffices to note that the the ACATS' PSIWP4, which is the ACATS'
working party on Alternative Media Technology and Broadcast Interface, concluded that Transmis­
sion of the signal in progressive format is the third most important characteristic that contributes
significantly to interoperability, scope of services and features, and extensibility. The first two most
important characteristics cited are an all-digital implementation based on a layered architecture
model, and universal headers and descriptors. Transmission of the signal in progressive format
was cited to be more important than the use of a flexible packet data transport structure, the fourth
important characteristic. The working party was attended by a number of representatives of the
broadcast, television, cable television, program production, motion picture, computer, telecom­
munications, and imaging industries. The relevant pages of the ATV System Recommendation
(important points underlined), which reports the conclusions of the working party. are attached to
this letter.

The video transmission formats consist of HDTV and SDTV formats. The HDTV formats were
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derived from the Grand Alliance HDTV system. The SDTV formats are the result of deliberation
by the ATSC. The SDTV formats in the ATSC DTV Standard are as follows:

Vertical Horizontal Aspect Picture All All
Lines Pixels Ratio Rates Pro-Scan Square Pixels
480 704 16:9 & 4:3 601 60P 30P 24I' No No
480 640 4:3 601 60P 301' 24P No Yes

The improved formats proposed are as follows

Vertical Horizontal Aspect Picture All All
Lines Pixels Ratio Rates Pro-Scan Square Pixels
480 848 16:9* 60P 30I' 24I' Yes Yes
480 640 4:3 60P 30P 241' Yes Yes

These improved SDTV formats are not new and have been considered previously. They serve
essentially most of the needs that the ATSC SDTV formats serve without serious consequences
that result from the inclusion of interlaced scanning

I strongly recommend that the FCC adopt the video formats proposed in this letter. Since extensive
discussions took place on the format issue. the FCC can and should make a decision on this issue
now without any delay in the process.

In summary, the ATSC DTV Standard with such further improvements as those suggested in this
letter is an excellent choice for the U.S. terrestrial hroadcast standard. I urge the FCC to decide on
the U.S. terrestrial broadcast standard now,

Thank you for your attention to this matter.

Sincerely,

Pro e sor lae S. Lim
Dire r of Advanced Televisionlfelecommunications
Research Program
Massachusetts Institute of Technology

Enclosure

*The aspect ratio is very close to 16:9 This slight deviation has little practical significance.
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1. EXECtITlVE SUMMARY

Pye I-I

•

This document resents abe workcondueted to date under dae • of the Advl
Committee on Advanced Televltion Service whidt... in 1987 to advise the ral

ommunlcations Commissioa on various 01 ......... etJeviJion. b eft'ons
o undreds of Advisory Commi~ participuus, putioIIJarIy dIoIe'lOUPs which ave

Testing and data analysis recently were completed on five high definition television systems.
Previously, in its Fifth Interim Report to the FCC, the A4visoty ~miuee approved a set of
ten ·Selection Criteria II for use in analyzing the perfOl1II&IICC of die systems tested. The
criteria are grouped into three general categories: IpCCtrUm utilization, economics, and
technology. In the same report, the Advisory Commiuee clUted a Special Panel that would
use these criteria to evaluate the perfonnance of tes~ ATV systems.

The Special Panel met on February 8 • 11, 1993, to collJider dlese matters and to pass a
repon to the Parent Committee for its consideration. The resulting findings, the bases of
which are set forth in Chapter 14 of this document, are as follows:

SPECTRUM UTlLIZAnON

1. The analysis conducted by the Advisory Committee clearly demoastrlteS dJat a
substantial difference exists in spcctnJm udliladoD perfonDaDce between· Narrow­
MUSE and the four all~igital syseems. The diffe~ amoaa the· four cIialcaJ .
systems generally are far less pronounced, however. Baed OIl this .-lysis. it would
appear that Narrow-MUSE will not prove to be a suitable temsttial broadcasting
ATV system for the United States.

2. The SpeciaJ Panel noees chat many IyIeem "..... .98 pNpOIOd ImproveJllllltl to
their systems· in the ·area of spectrum utiliZldoe. Tbe SpeciIJ PueI finds that~
system improvements. primarily thole ldeadfied tty its T....S~ IS lady
for implementation in dme for fadna, 1lIIY a.d 10~ in tpeCUUm
utilization and should be subjected to testina IS lOOn IS poaIble.

3. The Special Panel finds that the deaRIe of i-.feleaoe fiom ATv info NTSC, IS
~flectod in the test ~sults and the PSIWP3 ,.xt, i. IICOIni-' IS -an ala of
concern in certain matters. The SpeciaJ Plllel tims dIIt Che laue of ATV Into NTSC
interference, including interference to BTSC audio, should be Iktdressed in the
remaining stages of the system selection process. includinc the examination of refined .
alJotmentJassignmenr techniques. the study of possible beneficial effects of system
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PS/WN. WOIUCING PARTY ON ALTDlNATIVE MEDIA
TECHNOLOGY AND BROADCAST INTERFACE

The ob,jective of PSIWP4 was to It'Udy ahd m* rqnneMadou ..rdi~
of tenatrial advanced television ')'!!ems to alternative media, ""icadom~
was allO the objective to investipre tppl'OlChes (or lrowth paths to the future while, at the
same time, to suppon timely decisions on an ATV bftMdcMt syscem with inc~
performance quality for the end user. PSIWP4 Iddreaed issues rel~ to interoperability,
scalability, extensibility, and more ,enerally, openness. RgJ~ntad ves of the broadcast
television, cab.le television, propam production, motion picture, computer,
telecommunications, and i_ina industries were active in this working party.

During 1991, PSIWP4 developed definitions of key terms such as interoperability, scalability
and extensibility. Sued upon a world becomina m~·complex and richer in alternatives
(media, transmission/distribution, presentations), the working party developed the concept of
image data, defined u the dilital equivalent of the video information including image, sound
and auxiliary data components.

Once SSIWP4 estlbtished the ten selection criteria, PSIWP4 adjusted its focus to concentrate
on the three criteria that related to alternative media: Inteeoperability, Scope of Services ancl
Features, ancf Extensibility.

An assessment of the five proponent systems in merence 10 die above three criteria was
made by PS!wp4. The wolting party developed a Ia)'eNd architeCtUral model· for ATV to
aid in evaluating the proponent systems "001 with IpPlications and performance questions on
theIe. criteria. .~ts of PSIWP4 emplo)eCI I IIIChnical consulrant, StellaCom, loe., to
assist in this anilysis. The uteSStneRts were baed upon illf~ supplied by each of~
proponents In (1) published form, (2)~ to specific PSIWP4 questions, and (3) a
three-ay Interoperabillty lte'riew involVing the propoaera and alPCCiaI InteropetabUity

. Review Board (convened specifically for evaluation of die proponent systems mauve &0 the
three criteria and conducted in September 1992). The Review Board consisted of experts
acl'Oll • broed 111'I1 of reIe¥ut diJciplines. The ilia. experts bid DO relationship to any
of the system proponems. Results of the Review 80IId evaluation wei.hed heavily in abe
PSIWP4 conclusions aDd recommendations.

exhibi&ed by altemadve media·ldvocates, not only tJr ... cIeIiwry .0( serrestriil~
television programmiJla. but also for adler delivery IfPRJIChellDd IPPlicadons reIWao

I Simillr 10 abc Open Syaems IJKercODDCCt (OSI) model for data commurUcalions developed by rhe
International Or,anlzation for StaodardWUOD (ISO)
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i . In relative order of 1m rtanee

An aU-digitallmplementation based on a layered archlteetu~ model;

The use of universal headers and descriptors (as aa~ by an Industry standards
group, for example, SMPTE);

Transmission of the signal in progressive scan format;

Use of a flexible, packet data transport structure;

Viewer transparent channel re-allocation (limited pictu~ and sound while most of the
channel capacity is devoted to data transmission for conditional access addreSSing or
other purposes);

Ability to implement lower-performance. Jow-cost ATV receivers (comparable
price/performance options to current NTSC receivers);

Ability to implement a low-cost ATV consumer VCR;

System architecture and implementation daat will allow impioveme~ts and exte8Iioas
to· be incorporated as technology advances while maintaining backward compatibility;

Square pixels, or at .least the option to select square pixel p~ntatioli;

Compatibility with ~Ievant international standards, or commitment to Jlds objective;
and

Easily-implementable and user-accessible "stilVmotion multi-window craasmission. II

SpecifIC recommendations regarding these clwacterildcs~ included in die PSIWN final
rqJOn.

The PSlWP4 Workiua Group on Satellite TadDI WIS formed 10 .1tUd1 the compadbUityof
the eenattial ATV systems with satellite cransmIstion for bRJldcasdaa and cInct-to-home
applications.

The working group based its evaluation on pIPer ICUdies _III proponent Iaformadon
supplied in response to a questionnaire and "Reference Unk Models· which the worldng
group developed.


